Treg cell based immune therapies are therefore considered for treatment of these diseases. syndrome and acute myeloid leukaemia. 13 In these patients, 5-Azacytidine has been reported to augment regulatory T cell expansion in blood. [14] [15] [16] EGCG is the most abundant catechin of green tea and has been reported to have cardio protective, anti-cancer, anti-infective properties 17 and protective effects on autoimmune diseases. 18 EGCG has also been described to be a potent inhibitor of DNMTs 19, 20 and to induce FOXP3 in Jurkat T cell line.
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Materials and Methods:
Ethics statement and study group
The study was approved by the Ethics Committee at the University Hospital of Essen (Northrine Westfalia, Germany, no.: 13-5546-BO). Buffy coats were provided from the Institute of Transfusion Medicine of the University Hospital Essen. Blood was taken from healthy male blood donors, who gave their written informed consent.
Antibody Staining
For immune staining, FITC-, APC-, PB and PE-conjugated mAbs against CD4 (clone RPA-T4), CD25 (clone BC96, 4E3), CD127 (clone eBioRDR5) and FOXP3 (clone PCH101) were used (all from eBioscience, San Diego, USA). For measurement of proliferation activity, cell staining was performed with eFluor670 proliferation dye (eBioscience, San Diego, USA). + CD25  -T cells, CD4  + CD25  high CD127  low T cells and   dendritic cells Peripheral blood mononuclear cells were isolated from human buffy coat using Biocoll (Biochrom, Berlin, Germany) separating solution. 100 ml of buffy coat was diluted with 100 ml phosphate buffered saline buffer (PBS). 20 ml of the suspension was carefully layered 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Time PCR system (Applied Biosystems, Carlsbad, USA) using the following parameters:
Isolation and cultivation of CD4
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denaturation at 95°C for 10 min, followed by 40 cycles at 95°C for 15 sec, 56°C (IL-10: 58°C)
for 60 sec and 72°C for 60 sec.
DNA Microarray Hybridisation and Analysis
Quality and integrity of the total RNA was controlled on an Agilent Technologies 2100
Bioanalyzer (Agilent Technologies; Waldbronn, Germany). 500 ng of total RNA were applied for Cy3-labelling reaction using the one color Quick Amp Labeling protocol (Agilent Technologies; Waldbronn, Germany). Labeled cRNA was hybridized to Agilent´s human 4x44k microarrays for 16h at 68°C and scanned using the Agilent DNA Microarray Scanner. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 and universal linker tags (454 adaptor sequences, A-or B-primer) were added in a second PCR, with the same setting as described above.
PCR products were purified using QIAEX II Gel Extraction Kit and DNA concentration was measured with the NanoDrop ND-1000 Spectrophotometer (ThermoScientific, Wilmington, USA). Amplicons were purified using the Agencourt AMPure XP Beads (Beckman Coulter, Krefeld, Germany) system according to the protocol recommended by the manufacturer (Roche Amplicon Library Preparation Method Manual) and quantified by NanoDrop ND-1000
Spectrophotometer. The bisulfite amplicons were diluted, pooled, clonally amplified in an emulsion PCR (emPCR) and sequenced on the Roche/454 GS junior system according to the manufacturer's protocol (Roche emPCR Amplification Method Manual-Lib-A and Roche Sequencing Method Manual). Methylation analysis with NGS was not performed on cells treated with 50 µM EGCG due to strong toxic effects after 7 days of incubation.
Cell viability
Cultured cells were centrifuged for 5 min at 1200 rpm, resuspended in 200 µl FACS buffer and supplemented with 2,5 µl of 7-AAD viability staining solution. 7-AAD measurement was performed after 5 min incubation in the dark by FACS.
Proliferation and suppression assay
For assaying proliferation, CD4 + CD25 -T cells (2x10 5 ) treated with 5-Aza-dC and EGCG for four days were stained with eFluor670 and cultured for three more days in the presence of 1 µg/ml soluble anti-CD3 and 5x10 4 CD11c + dendritic cells of the same blood donor. Analysis of cell proliferation was performed in 96-well flat-bottom plates filled up to a final volume of 
Statistical Analysis
Statistical analysis was performed with GraphPadPrism 5.0 software (Graph Pad Software, La Jolla, CA). p<0.05 was constituted as significant (*p<0.05, **p<0.01, ***p<0.001). 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
Results
Analysis
Cell viability
Since hypomethylating agents may have toxic effects, we analyzed viability of cultured cells 
Analysis of Treg cell specific gene expression
Unmethylated FOXP3-TSDR has been described to be required for stable expression of . We analyzed 5-Aza-dC and EGCG treated CD4 + CD25 -T lymphocytes for mRNA LRRC32) ), which has been described to be specific for activated human Treg cells 24 There was no suppressive effect by inhibiting T cell proliferation of CD4 + CD25 -responder T cells for both substances after 3 days of cultivation ( Figure 6 ). 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
Gene expression of lineage-specifying factors of Th1, Th2, Th17 and Treg cells and their leading cytokines
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Analysis of global Treg-specific gene expression by microarray analysis
To get deeper insights into relevant gene expression changes induced by 5-Aza-dC and EGCG, we performed global transcriptome microarray analysis. We used freshly isolated it is methylated in all other major blood cells, including non-regulatory T cells. 7 We performed an in-vitro study to evaluate the capability of demethylating agents to hypomethylate FOXP3-TSDR and transform CD4 + CD25 -T cells into Treg cells. We used two different DNMT inhibitors, 5-Aza-dC and EGCG. 5-Aza-dC is a derivative of 5-Azacytidine.
While 5-Aza-dC is incorporated only into DNA, 5-Azacytidine is also incorporated into tRNA 25 , additionally inhibits tRNA methyltransferases and interferes with tRNA methylation and processing.
26
In 5-Aza-dC treated cells we found both, FOXP3-TSDR hypomethylation and strong FOXP3 expression. Furthermore, LRRC32, encoding GARP, was strongly upregulated upon treatment. GARP is a receptor for latent TGFβ and is specifically expressed in activated human regulatory T cells. 24 In contrast to FOXP3, which is transiently also expressed by activated non-regulatory T cells, GARP has been described as genuine marker of activated human Treg cells. 27 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Although not all genes epigenetically regulated by DNA methylation are known so far, the 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
